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POSSIBLE PATHWAYS OF ARACHIDONIC ACID LIBERATION AS STUDIED 
WITH PURIFIED PHOSPHOLIPASES. H. Chap, B, Perret, G. Mauco, 
M. Plantavid, F. Laffont, M.F. Simon and L. Douste-Blazy. 
INSERM Unite 101, Biochimie des Lipides, Hopital Purpan 
31059 Toulouse, France.
Two kinds of informations about arachidonic acid (AA) 

metabolism in platelet phospholipids (PL) have been 
obtained from the use of purified phospholipases :

1) Beside the determination of PL sidedness in the plasma 
membrane, non-lytic degradation by phospholipase A2 + 
sphingomyelinase C showed that only 6 % of the total 
platelet AA is localized in the outer surface of the plasma 
membrane. This heterogeneous distribution is actually a 
consequence of PL asymmetry, since sphingomyelin and 
phosphatidylcholine, which predominate in membrane outer 
leaflet, contain only traces or relatively lower amounts, 
respectively, of AA than the internal lipids. It is further 
shown that incubating platelets with free AA specifically 
labels the large internal pool of AA, whereas the small 
external pool is renewed by a direct exchange of phosphat
idylcholine with plasma lipoproteins. This offers a double
labelling method allowing to explore the exact role of 
each AA pool.

2) Platelet aggregation by Clostridium welchii phospho
lipase C produces the same metabolic changes (accumulation 
of phosphatidic and lysophosphatidic acids) as those 
induced by thrombin. These observations have led to 
describe the existence of a cytosolic phosphatidylinositol- 
specific phospholipase C and a membrane-bound diglyceride 
lipase. Both enzymes, coupled to diglyceride- (and mono
glyceride-) kinase(s), could achieve AA release and (lyso) 
phosphatidic acid accumulation. Some properties of these 
enzymes (subcellular localization, calcium and pH depend
ence, positional specificity) will be presented.

PHOSPHOLIPID TOPOGRAPHY COAGULATION
H.C. Hemker.R.F.A. Zwaal,J.Rosing.G.van Dieyen, E.Bevers 
Department of biochemistry University of Limburg, Holland
P h o sp h o lip id s  p la y  a ro le  in  throm bin ge ne ra t io n  because 
the c o n s t itu te  the support on which both the fa c to r  X a c t i 
v a t in g  enzyme ( " te n a se ")  and the prothrom bin  a c t iv a t in g  
enzyme (p roth  rcmbinase) a re  b u i l t .
In  model system s w ith  pure sy n th e t ic  p h o sp h o lip id s  i t  can 
be shown that the b in d in g  o f  the co a gu la t io n  fa c to r s  to a 
p h o sp h o lip id  su rfa c e  i s  a fu n c t io n  o f both p h o sp h o lip id  
charge and membrane f l u i d i t y .  A r e la t iv e ly  h igh  m o le frac - 
t io n  o f p ho sp h a tid y l se r in e  (PS) is  a p re re q u is it e  fo r  op
tim al b in d in g  o f the v itam in  K dependant fa c to r s .  P re c ise  
measurements on the b in d in g  co n stan t and the number o f b in 
d in g  s i t e s  o f  fa c to r  X show that at m o le fra c t io n s  o f PS be
tween 0.01 and 0.25 ap rox im ate ly  one PS b in d s  per G la - re -  
s id u e . Above 0.25% o f  PS v e s ic le  a g re g a t io n  o c cu rs .
The normal in ta c t  c i r c u la t in g  p la t e le t  shows a m o le fra c t io n  
o f  PS o f^ /  0.03 in  the ou te r le a f  le t  o f i t s  plasma membra
ne and th e re fo re  h a rd ly  i f  a t a l l  s t im u la te s  throm binform a
t io n .
Upon a c t iv a t io n  by throm bin (2nM) toge the r w ith  c o lla g e n ,  
(lOytfg/ml) the ou te r le a f le t  a q u ire s  in c re a s in g  amounts o f 
PS w ithou t p la t e le t  d is ru p t io n  ta k in g  p lace .
T h is  su g g e sts  a f l i p - f l o p  movement o f p h o sp h o lip id s  a c ro s s  
the membrane as pa rt  o f the a c t iv a t io n  re a c t io n  o f p la t e le t s .  
I t  can be shown that optim al " t e n a se "  su p p o rtin g  p h o sp h o l i
p id  co m p o sit io n s appear before  prothrom bine su p p o rt in g  
ones. The a c t iv a t io n  by throm bin and c o lla g e n  is  o n ly  p a r t 
ly  in h ib ite d  bv p ro s t a c y c lin  even a t h igh  c o n c e n tra t io n s.
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